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Chronic Appendicitis in Children
By P. T. CRYMBLE, F.R.C.S.(ENG.), AND IAN FORSYTHE, M.B.
CHRONIC APPENDICITIS has been defined as the condition which is produced by one
or more mild attacks of appendicitis occurring in a series which may include more
severe attacks.
One must admit that it is exceedingly difficult to draw the dividing line between
acute and chronic, but the cases referred to in this paper can be labelled chronic.
The diagnosis was uncertain, the symptoms extended over weeks, months, or
years, and, when seen by the surgeon, there was no indication for immediate
operation. Most of the cases were referred to the surgeon after prolonged treat-
ment in the medical out-patient department of the Belfast Hospital for Sick
Children. The recognition of a chronic appendix is an important part of the work
of a children's hospital, as removal of the appendix at this stage should have no
mortality and may prevent serious trouble in later life, or save the life of an adult.
In many cases the symptoms and signs are so clear that the surgeon has no
hesitation in advising operation, but in forty per cent. of a recent series of cases
there were no signs on abdominal palpation and the only symptom was abdominal
pain. This group might be called occult appendicitis, and special attention is drawn
to it as there is a tendency for some surgeons to demand too much from signs
before advising operation.
As an example of the condition, we report the following case:-
Florence P. attended a tuberculosis dispensary for five years and was treated
for abdominal T.B. During this time she was sent to the Children's Hospital by
a general practitioner with diagnosis of appendicitis, on two occasions, and
admitted to the surgical ward, where the surgeon decided not to operate. Each
time the patient was discharged after a few days.
Finally, after-five years, she was, for the third time, diagnosed appendicitis,
sent to hospital, where an operation was performed and definite appendicular
pathology disclosed.
The appendix was retrocawcal, showed a kink at the junction of the distal and
middle thirds and distal to the kink, the mucous membrane was dark red. There
was a coprolith in the region of the kink. There was no sign of tubercular disease,
and the-symptoms disappeared after operation.
Insufficient attention has been paid to the colour changes shown by the
append cular mucous membrane in the various stages of inflammation, and it is
our belief that any change from the normal lemon yellow is an indication of
inflammation. Some of these colour changes are reproduced in th:s paper. These
changes can only be recognised on opening the appendix and they may be the only
evidence of pathology. Frequently they are distal to and sharply limited by a kink
15'or stricture. This paper begins with our conception of the anatomy and pathology
of the appendix and with the signs and symptoms of chronic appendicitis. An
analysis of a consecutive series of fifty children subjected to appendicectomy on
the suspicion of chronic appendicitis in the years 1936-1948 follows.
ANATOMY
'l'here is marked variat.on in the normal anatomy of the appendix, and it varies
in length, in posit on, in course, in relation to the peritoneal cavity, and in its
attachments.
Length.-The average is 9.2 cm. The longest is 33 cm.
Position.-Attached to the postero-median quadrant of the cecum and from this
point may pass in any direction.
40 per cent. behind the terminal ileum; 30 per cent. retrocecal or retrocolic;
25 per cent. Pelvic; 5 per cent other positions.
Course.-Straight, angular bend, hairpin bend, corkscrew, U-shaped.
RELATIONS TO PERITONEAL CAVITY
This is probably the most important factor in the anatomy of this region, since
it has a bearing on the wtiology of appendicitis, on the pathological course, and
on operative technique.
The appendix is always extraper;toneal, but, covered by visceral peritoneum, it
may project more or less into the p.eritoneal cavity. The extremes in relationship
are:
(A) An appendix completely surrounded by peritoneal cavity, except along the
attachment of its mesentery.
(B) A retrocolic appendix with no peritoneal cavity in relation to it. Between
these two extremes all degrees of relationship are found.
ATTACHMENTS
The appendix joins the postero-median quadrant of the caecum and its fan-
shaped mesentery ascends upwards and medially to the posterior abdominal wall.
This mesentery passes behind the ileo-caecal fold and is partially attached to it.
Such an arrangement, combined with complete encirclement by peritoneal cavity,
permits free mobility to the appendix.
The following variations diminish the movements of the appendix and lead to
obstructions of its lumen by angulation, hairpin bend, spiral, or corkscrew twist.
(a) The caco-appendicular kink. Here the proximal half-inch of appendix is
closely attached to the wall of the cacum medial to the ceco-appendicular
junction, with the result that an angular kink is produced at the junction
of the fixed and mobile portions.
(b) Fixation to the back of the caecum and ascending colon. Ihis may involve
the proximal portion or the whole of the appendix. Frequently the distal
portion of the appendix is free, hangs downwards, and a hairpin bend is
produced at the junction of the fixed and mobile portions.
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of the lumen.
(d) Fixation by a peritoneal band to the brim of the pelvis.
(e) A caeco.appendicular fold passing upwards and laterally to the cecum. It
may lead to a spiral or corkscrew twist.
Surgical pathology, as observed at operatoin-before, during, and after removal
of the appendix.
Inspection of the exposed organ may reveal: An angular kink, a U-shaped bend,
a spiral twist, a stricture, dlue to changes in the wall, or blockage of the lumen
by some material lying within.
Inispection. of the m)lobilised organt before removal may demonstrate:
(a) Rigidity, due to cedema in the wall, or to the tension of fluid contained in
the lumen.
(b) Dilated vessels may be seen coursing over the peritoneal surface.
(c) (Edema of the appendix, or its mesoappendix.
(d) Changes in colour-red, blue, or black.
(e) Fibrous tissue stricture.
(f Cysts-or cyst of the appendix.
(g) Diverticula.
After removal of the appendi-x the lumen' should'be opened, its contents noted,
and the mucous membrane inspected.
An apendix may be normal externally and yet show marked pathology internally,
so that one cannot diagnose the normal by palpation or external appearance alone.
POSSIBLE CONTENTS
Normally the caecal contents should pass freely into and out of the appendix,
and opaque meal should enter the appendix sometime between seven' and sixty
hours.
It is quite normal to find some soft faeces in the lumen, but the presence of a
hard mass or coprolith suggests stasis and just'ifie's appendicectomy. Th'is coprolith
is a mixture of faces, intestinal sand, and micro-organisms.
Swallowed materials, such as fruit stones, fruit seeds, metal or pottery fragments
are occasionally present. Thread worms, blood, pus, or clear fluid may occur.
The presence of red blood is an indication of appendicitis and is nearly always
accompanied by colour changes in the mucous membrane. Having removed all the
contents and washed the mucous membrane, one inspects the mucous surface.
Lemon yellow is the normal and any change indicates inflammatian. There is often
a well-defined threshold separating the normal from the abnormal, and' this line
usually corresponds to the site of obstruction. In other cases scattered areas of
colour change are found.
T'he abnormal colours are heliotrope, red, purple, and black. Th-e mucous
membrane may show ulceration, perforation, or gangrene.
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Sex.-28 females; 22 males.
Age.-Varied from 3 to 14 years.
31 of the cases were in the period 8 to 11.
The peak was reached in the eleventh year.
Symptoms.-There was intermittent abdominal pain in every case.
The situation was labelled: Abdominal in 27; R.I.F. in 10; Right side in 8;
Umbilical in 5; Vomiting in 18 cases; Headache in 2 cases; Distension in 2 cases.
Previous admission to hospital for (?) appendicitis-2.
Previous history suggesting appendicitis-1.
SIGNS
Twenty-six cases had tenderness in the right iliac fossa and three of these had
rigidity in the same region. Two cases had hypogastric tenderness, one case had
umbilical tenderness, and one case had tenderness in both iliac fossae. The
remaining twenty cases showed neither tenderness nor rigidity.
The twenty which were free from signs included four of the five cases of thread
worms and the three cases which showed a normal appendix.
Also in these twenty cases we find three cases in which the appendix was fixed
to the back of the cecum and colon.
X-RAY EXAMINATION
Seven and thirty-one-hour picture of the opaque meal were obtained in forty
cases, with the following results
Definite deformity of the appendix - - - 9
No filling of the appendix - - - - 21
Doubtful - - - 4
Calcareous glands - - - - - 3
Normal - - - - - - 3
Opaque meal examination is of value in cases which have attacks of abdominal
pain with no tenderness in the right iliac fossa. Seven and thirty-one-hour pictures
should be inspected. Definite deformity or no filling should favour operation.
PATHOLOGY
In only three cases was the appendix ntrmal, and one of these was retrocaecal.
Kinks - W - - - - 17
Mucous membrane colour changes - - - 28
Thread worms - - - - - 5
Muco-pus in lumen - - - - 2
Pathological and retrocaecal - - - - 10
Calcified glands - - - - - - 1
More than one pathological condition may be present in a case. Thread worms
were found in the appendix lumen in five cases, and in each of these cases there
was other pathological evidence which appeared either as stricture, coprolith, or
mucosal colour change.
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Untraced - - - - - - 4
Very good (free from all symptoms) - - - 42
Improved, but symptoms still present - - - 4
In these four cases, improved, but not cured, the appendix was found pathological
at operation. The following details are given:-
NUMBER 28.-Girl, aged ten, with abdominal pain and vomiting for six months
and tenderness in the r:ght iliac fossa. The appendix was retrocaecal and the mucous
membrane was bluish red at the tip, with red areas in the middle third. Since
operation, two years ago, there has been no pain, but she has occasional vomiting.
NUMBER 34.-Girl, aged ten. Since the age of two has had intermittent attacks
of pain in the right iliac fossa, with occasional vomiting. Tender in right iliac fossa.
X-ray showed no filling of the appendix. At operation the appendix measured six
inches and contained muco-pus in part of its lumen. Since the operation, three
years ago, she complains of vague lower abdominal pains when constipated.
NUMBER 45.-Boy, aged ten. Right.sided abdominal pain, with occasional
vomiting for one month. Health has been failing during this time. Tender in the
right iliac fossa. X-ray showed no filling at seven or thirty-one hours.
The' append.x was firmly bound to the back of the cwecum and ascending colon,
and the mucosa of the middle third showed red and purple patches.
For one year following operation he suffered from left-sided abdominal pain,
but is now completely free from any pain and can eat anything.
NUMBER 46.-A boy, aged six. Intermittent abdominal pain for six months. No
tenderness or rigidity. X-ray showed no filling at seven or thirty-one hours.
At operat:on one found a kink at the middle third of the appendix, the lumen
contained thread worms, and the mucosa was studded with petechia-. Since the
operation, in 1941, the frequency of pain attacks has diminished markedly. They
used to be weekly and they are now three in the year.
It is interesting to note the following points in the follow-up.
(a) The four cases, which are not completely free from svmptoms, all showed
definite pathology. Muco-pus in one. Thread worms in one. Mucosal colour
changes in two.
(b) Of the three cases which showed no pathology at operation, all have made
a perfect recovery.
NUMBER 30.-Girl, aged 11. Was in hospital at the age of two with the suggested
diagnosis of appendicitis. Came to hospital in 1946 with a history of crampy pains
in the middle of the abdomen one year ago and attacks of pain in the right iliac
fossa for the past month. Operation revealed an appendix normal in every way and
no enlarged glands. Seen two years after operation, she reports freedom from all
svmptoms since leaving hospital and her appetite has improved.
NUMBER 32.-A girl, aged 12, in 1946 was seen in hospital wvith a three-month
history of abdominal pain radiating to the right side and occasional vomiting. The
appendix was not seen on X-ray after opaque meal. At operation the appendix was
found to be normal in every way and contained some fwecal matter.
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RNo symptoms since the operation.
NUMBER 12.-A boy, aged nine years, complained of abdominal pains for several
months. X-ray examination reported calcified abdominal glands. Abdominal
palpation was niormal. At the operation of appendicectomy no pathology was
discovered and there were no palpable glands.
Seen two years later he reported complete freedom from his abdominal pains.
CONCLUSIONS
The recognition of occult appendicitis in children is an important part of the work
of a children's hospital and may save life or serious abdominal trouble in the adult.
A consecutive series of fifty cases have been investigated and followed up. Only
four cases have failed to report.
The operation mortality was nil.
Twenty-six cases had tenderness in the right iliac fossa. Twenty cases were
free from signs on abdominal palpation, and in this group were four of the five
thread worm cases.
X-ray examination is of value in those cases which have symptoms, but no
signs.
Attacks of umbilical or right-sided abdominal pain in a child, with tenderness
in the right iliac fossa, justifies the diagnosis of appendicitis in the absence of any
other s:gns or symptoms. Attention is drawn to the mucosal colour changes, which
we believe are evidence of appendicitis.
REVIEW
THE PHYSIQUE OF YOUNG ADULT MALES. By W. J. Martin, D.Sc.,
Ph.D. Pp. 66. H.M. Stationery Office. Is. 3d.
THIS memorandum, compiled by Dr. W. J. Martin and his associates and issued by the Medical
Research Council through His Majesty's Stationery Office, price is. 3d. net, gives a very accurate
and detailed review of Britain's young manhood in the year preceeding the Second World War.
During this period The Medical Examination of the National Service Call Up under the Military
Training Act of 1939, which involved 91,513 young men between the ages of 20 and 21, with
certain exemptions, gave an unique opportunity to the Statistical Research Unit, of which Dr.
Martin was a member, to assemble data of the utmost importance for inspection to-day and for
future reference.
The records examined contained particulars of place of birth, nationality, age, trade, eyesight,
weight, height, chest circumference, medical grade, physical defects, and medical history.
Dr. Martin presents a full analysis of the anthropometric measurements, medical grades, and
standards of eyesight. The records confirm that "the degree of urbanisation is an important factor
in the vital statistical experience of the Country; mortality progressively increases with increasing
density of population."
Again, the data show that "the countryman is, on the average, superior in health and physique;
he also has better eyesight than his counterpart in urban areas, and the latter is slightly all round
better than the townsman."
The appendix is comprised of details of tabulated data covering thirty-four pages, and covers
the fifteen main regions of Great Britain, with all the information required both by the statistician
and those interested in anthropometry. G. G.
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1.-Phenix. A case of chronic appendicitis due to a caeco-appendicular kink.
Note the red colour of the mucous membrane of the middle two fourths
and the normal lemon yellow colour of the tip and base. There is a






2.-Thornton. Chronic appendicitis in a boy.
Twinges of pain in the right iliac fossa when
walking. Faintness and attack of diarrhcea
three weeks before operation. Lower ab-
dominal pain which settled in the right iliac
fossa. There was a stricture at the junction
of the proximal and middle thirds and distal
to this narrowing; the mucous membrane
was red.
3.-Breen. Chronic appendicitis in a boy
aged 12. Three-day attacks of abdominal
pain, accompanied by vomiting for two
months. Tenderness in the right iliac fossa.
The tip showed thickening of the wall, con-
tained two coproliths, and was separated by
a stricture from the rest of the appendix.
4.-Florence P. This is the case referred to
in the introduction. Treated for tubercular
disease of the abdomen for five years, and
admitted to hospital on three occasions as
appendicitis. She complained of attacks of
pain in the right side with vomiting. The
appendix was retroc.ecal, was kinked at the
junction of the distal and middle thirds by
a short band of mesoappendix, and the
mucous membrane of the distal third was
dark red. Note the coprolith at the junction
of the normal lemon yellow and the dark
red.
5.-Mrs. B. Chronic appendicitis in an
adult. Pain in the right iliac fossa after food
for five years. Tenderness over the caecum.
X-ray showed a fish hook appendix. The
appendix was kinked at its mid point and
the mucous membrane of the distal half is
red.
6.-Subacute appendicitis in a girl of 11.
Abdominal pain for three days and tender-
ness in the right iliac fossa. The lumen
contained some blood, and the mucous
membrane showed two blue areas (marked
A).
3